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The southern hemisphere presents a particular problem in monitoring
climatic changes that can only be solved by improving and perfecting
the present satellite-based sounding techniques.

Table 5.1 summarizes requirements and technical systems for monitor-
ing high-priority variables.

5.3.4.3   Modeling and Statistical Techniques

The internal physical consistency and relative ease of diagnosis of
simulated climatic data make the construction of realistic and compre-
hensive models a prerequisite for the development of a successful
fingerprinting strategy for the detection of CC>2-induced climatic
change. In addition, climate models are needed in order to determine
the accuracy that is required in monitored climatic variables. Unfor-
tunately, the C02~induced climatic changes calculated from the various
current climate models continue to show substantial differences.  In
order to develop an effective monitoring strategy, it is essential that
further intensive efforts be made to improve climate models by validat-
ing them against the observed structure and behavior of the ocean-
atmosphere system and to make effective use of model improvements.
Another important element is the development of methods for the
statistical identification of a CC^-induced climate signal against
the background of natural climatic fluctuations. Statistical tech-
niques applied so far focus on the significance of the signal-to-noise
ratio, assuming that the data at individual points may be modeled as a
first-order autoregressive process. Further use should be made of
significance tests that consider longer-term dependence in the climatic
time series and that provide estimates of confidence limits. An essen-
tial ingredient of a successful detection strategy will be the develop-
ment of techniques that take into account not only the temporal corre-
lation but also the spatial correlation that is characteristic of
nearly all climatic variables and that lead to more careful and sophis-
ticated statistical tests of a possible C02 climatic signal. Here
again, model-simulated data can be used effectively to begin to develop
and test the statistical procedures that will ultimately have to be
applied to monitored observational data. However, purely statistical
inferences will have to be buttressed to the greatest extent possible
by physical reasoning.

5.3.4.4   Objective Evaluation of Evidence

The differing interpretations of the effects of likely C02~induced
climate changes, as arrived at by different authors (see Section 5.2) ,
often using identical data sets, underline the need for objective
evaluation of evidence. It is wise to anticipate the need at national
and international levels for periodic efforts to evaluate evidence and
arbitrate between divergent opinions, where necessary. Some centers
that can perform such functions are already in existence as part of
national and international programs. At these centers climatic indices